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KPflcl- P'^- 1 ) 2 ^) (33) 
l + Z(k)P(k-l)Z(k) 

ide(k) = AGth(k) - AGair_Pb(k) -A AAPb(k) 

= AGth(k) - AGair_Pb(k) —A Z(k) (34) 



J_ A, 2 P(k)Z(k)Z(k) (35) 
V ^ + X 2 Z(k)P(k)Z(k) 



Z(k) = AAPb(k) (36) 
[0 0 7 0] 

H 1 0 ^mmtm^XZ v <; > ^A^iiSIi^7'D -y ^m^^t-o 
•>'J >^A^fi^5e^ati. ^ya-iV 10^108 *^tr 0 ^y^-^ 
10 114, "R&WE#OtePb£A#fcLT$lt#»K v^rtAi^f 
EE*t-«t*4i5efllG a i r_Pb^, Ititl t Lxm ffl-T (^6) o ^v^- 
10 2^f>10 5Ji, l^St*4o tyi-* 10 6li, * n y Y 
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^flm<^5t A G t h , t^^ffi^JCO 2 iMA A P b & i v »; > ^fAI^ 
K5RflfEE*iCj:4«l5effio^AG a i r_PbU*t LT v v'J 
§C*0*»fll5ciilG c y 1 _h a t (nmtWm* ~> 'J > ^As^o^t^U 
<t £ 3i5£fit G a i r_Pb OttttfflBl fc— «fc -i KH5e/< 7*-?A%m 
^f^,^ya-;K**S (^3 2^?)3 6) o ^#WKffl5e't9 p< - 9 At±, ^ 
3 4 tf>{BH£*'h£1-& <t -5 ^5e#>&o -^Vi-^ 10 7li, G a i r_P b K 
|S|5e/^7^-^ A^^»i-^)o tya-/H0 8li, XD -y V G t 

h^^ya-^ 1 0 7 fcatDTG c y 1 _h a t £;£a6£ (5^3 

1) o 

[0 0 7 1 ] 

HI i i \z*L%ffi&mK x h *y i; y 9MX^%mm^m^^ir 0 xuyyn, 

cyLhatli, v'J >^f X^iWfG c y 1 C^Ltt^o 
[0 0 7 2] 

& HI 6 & J: CKH 8 \z^%Wk% K *5 v * T t± , it?£B#<7) v 'J > ffA^ 
»cOft«^ffiGc y l_h a t<D^Wi^. M&Mft'b 2 mv£<0j£|£jI*UC =fc o 
Tli^LTv^^^, tfBfOy'J >^niA^i^fSG c y 1 tt»i5&«G 
c y 1 _h a t <h O^HriBHOJlxmii* £iI#>-2> t , ft«^fitG c y 1 _h a 

EI 6 is J; 0*0 8 K^1-£*&^J8Ui, ^HtBt OX n -y h )l<MM£%w:OmG t h (0 

[0 0 7 3] 

[0 0 7 4] 

on:, ±iS<7)$tB^PiA5^f|^ii: £ o tiT^A^m G 
c y l_h a t £g$RfiSG c y 1 _c m d KfWfSI-a^ftfcoi^TiE^ao 
[0 0 7 5] 
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[0 0 7 6] 

TH(k)= AthTH(k-l) + Bth TH_cmd(k) (37) 

UtA t hjoi^B t h (i, fO*n <t &£;et$r<?&&o 
[0 0 7 7] 

[0 0 7 8] 

Gth'(k) = Sth(Pa,Pb,TH) TH(k) (38) 
[0 0 7 9] 

^3 7i3«j:^3 8^f>iiJlTOM#^:*t#^o 
[0 0 8 0] 

Gth'(k) = Sth(Pa,Pb,TH) TH(k) 

= Sth(Pa,Pb,TH) Ath TH(k l) + Sth(Pa,Pb,TH) Bth TH.cmd(k) 
= Ath Gth'(k-l) + Bth' TH_cmd(k) (39) 

d^-C, Bth' = Sth (pa, Pb, TH) BthT'ab&o 
[0 0 8 1] 

xn -y h ^iiift^fiG t hli. iSmifiG t h' iziili^ L^<7)T\ 
Gth' <bG c y l_h a t tWMIKi, WT<^-C»l-e£ & G 
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[0 0 8 2] 

Gcyl_hat(k) = Gth'(k) -AGb(k) 

= Gth'(k) -A(Pb(k) - Pb(k-l)) (40) 
[0 0 8 3] 

Gcyl_hat(k) = Gth'(k) -A Pb(k) +APb(k-l)> 

= Ath Gth'(k-l) + Bth' TH_cmd(k) -A Pb(k) + A Pb(k-l) 

(41) 

Gcyl_hat(k) = Ath Gth'(k l) -A Pb(k) +A Pb(k l) + Bth' TH_cmd(k) 
(42) 

:;t\ ^:4 2 cog t h* 7d-^ iz£^xffi.mzti2>mMiMG t h 

[0 0 8 4] 

Gcyl_hat(k) = Ath Gth(k l) -A Pb(k) +A Pb(k-l) + Bth* TH_cmd(k) 
(43) 
[0 0 8 5] 

±IS0^4 3^X0 7 HHS@lfTH_c om«A^ti^lG c y 
l_h a t Zm&MV h-tho 
[0 0 8 6] 

Z<Dk W.X^%mmmmG c y l_h a t fcigtA^iBflHIG c y 1_ 
cmdWigiG e ^aT^Ciot^it^o 
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[0 0 8 7] 

Ge(k) = Gcyl_hat(k) - Gcyl_cmd(k) (44) 

[0 0 8 8] 

cr(k) = Ge(k) - SGe(k l) (45) 
Ge(k) = SGe(kl) (46) 

[0 0 8 9] 
[0 0 9 0] 

TH_cmd'(k) = -KeqO Gcyl_hat(k) -Keql Gth(k l) -Keq2 Pb(k) 

-Keq3Pb(k-l) - Krcha(k) Kadp ^<r(i) (47) 

i=0 

Keql, Ke q 2, K e q 3 , K r c 
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[0 0 9 1] 




(48) 



AX(k) = [ Agcyl_hat(k) AGth(k) APb(k) APb(k-l) A a(k) or(k)] T (49) 



0 q2 0 0 0 0 

0 0 q3 0 0 0 

0 0 0 q4 0 0 

0 0 0 0 q5 0 

0 0 0 0 0 q6 



QltM^^y * - 9~£$> <0 , ql, q2, q3, q4, q5, q6, r 

T N #«I^tfcA gcyl_hat (k) , AGth (k) , APb (k) , A 
Pb (k-1) <7)-tfn^<7)l|B£<£ *) i>> A <r , a <D*f D-\(7)lR^^ii < - t 

[0 0 9 2] 

ql,q2,q3 ! q4^q5 1 q6 (52) 

[0 0 9 3] 

gNGEAR, «EPc, S^M^ON/OFF, / W * ir'/iJ±*° > 7<7) O 
N/OFFft:J:oTtl^7^ - K 7 * 7 — KISTH_f f^47«TH 
_cmd' CDDlL, xn y h frfflmBWM. £«i3>FD- 
9<7)^n y h^P^J^n!lJ^«:TH_c md h-f&o 



ql 0 0 0 0 0 



(50) 



R = rO 



(51) 
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[0 0 9 4] 

TH_cmd(k) =TH_ff(k) + TH_cmd*(k) 

= TH_ff(k) -KeqO Gcyl_hat(k) -Keql Gth(k l) - Keq2 Pb(k) 

-Keq3Pb(k-l) - Krcha(k) — Kadp ^<y(i) < 53 > 

i=0 

[0 0 9 5] 

11 3IJ, ^(Dfcm%7zm^ y hn-yl^oty'J y Vm.X^mG c y 1 

<d m m z ft o tz is * £ ^ -r 0 

[0 0 9 6] 
[0 0 9 7] 

S«r*i5cM=i >fn-7l 0 0 2li, v V > ^SA^iffi te^IS 100 1^ 
<b </9 v 'J > riRA^t*«5effi v 'J > ^fA^i g SlffiWffiSP 1 0 0 3^^ 
<Dz/V>rW.X&%M;BmmtZA?}tL, m^Gcy l_ha t^g^flG 
c y l_cmdU4±TW07 h^PISTH_cmd?:Ifttl. 0 El 1 4 
£^T, 1 0 0 4t±m*«#Hrv^-->>K 1 0 0 5tt«MW*»IE^i-;K 
1 0 0 6*3^^1 0 0 7 liMilitif a - ^$:/7to ^ti^^y^ 

[0 0 9 8] 

OTWE*W£El-*C:fcKJ:oTfc, h^- hffrS *-fcf >£«x.&^ 

[0 0 9 9] 
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El 1 5 14, *§kme>MtbteW~ Uy'J^ mA£fC«^^£fe<^M£^1- 
o IWfl^IIli, "EAtffl (TDC) ^K^frSft&o ^f-^S 1 0^*3 
v>T, TDC&6^L£^Jt^Cl£S£*l£*7>^ (CRK) fcKHJ-^ 
;i/ $ fifciRStif JE* Pb_buf^6^7 -fmh^fy U P b_b u f coMtfrJ& 
fr£l&*-r&o tztTLki, l"RAfr@ (TDC) 8 Oft-C* 

0, ??>?fa (CRK) lf^\ * v > * Ulte^Jt 3 OJS^lcatfjStL&o X 
f7 7°S 2 0t=i3V»-c^T7n-^-^^tt"C**^fiJ»f$tL* o fSfttffctt 
i4\ ^t7 7 ? S3 0Cl^ CRKii:t>7>$nf^n7 f;«iG t h 
_buf!6^ '^ti^L, G t h_b u f«^$:^t^o 
•7°S 4 0 K£v*t\ v 'J > ^mA^vi^f TEliG c y 1 _h a t Z&M-f&o 
Xr-^S 5 0Ci3Wn7 h^PI)t©SIiTH_cmd^iIt^o 
7 7'S2 0 ^i3V^T-xT-7n-^-^^14t?^{ttL(4\ Xr7 7°S6 0 IzMfr 
, x>y>0Ki, iRSCVffi^^tDtTv'J >^A^C*0*Se<iG c y 1_ 
h a t ^ilt^o Xt 7°S 7 0 tc^v^T, y h A/0|JSOliiTH_c 

, T^-fe^^^^WNF t4, HTKLft^TM K^SIeMJ^ =fc «K T H c m 

[an ^mwwRx^mvyM^m&zm&fcmw, ttz, ^mm^ 

[HI 3] PB, TH, APB, ATHfei^AFZPBOiorjIi^^to 
[El 4] xn-y h ;Wij§^»G t h?)t-^ya- ho$Hf^®*k i 

[0 5] v U > ^'lA^iG c y U X n y h ^iiii^nAG t h & J: V 
v >; > ym.\^A<nm.%Mi±-tJ \z X 2>mfcmG a i r _P b ©HlOfflii^t 

o 
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[n 6 ] ifmm i iim^j; x z> -> > /tA^ti^to-/n -y ^ 
0£^1- O 

[0 7 ] ^ll^o 1 »1C <£ £ v V > ^A£^»}f ^^£^1"o 
[IU8] ^f&^f&oHife^iUc j; & v v > ^tA^it^tW7*n -y 
y*0£^-to 

o 

[0 1 0 ] ^:|§0^OjtjiO^Mf^^ <£ & v 'J > ^A^»a^E<7)^"n 
■y ^®^^i-o 

[mil] ^m^m^mmfm^ <t & -> u > /iA^ii^foy'D 

•y ^EI^^1"o 

[012] iiGe ^am»^^i-o 

[013] MSI^v Fn-yCio-Cy'J >^A^*G c y 1 tf> 

[0i 4] m.x^%m&TE^wtm\^%m\\m 

[015] ^W^Hifii^^ i&y'J> /tA^fii^ftO^H?:^ 

-To 

3 xT7n-^-5' 

6 P^^ffi^-t^+h 

10 1 v V > ^fA^it^t 

1 0 2 CdI^h^M^ >^d-7 
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[03] 



Gcyl 



▲ 




,AGb 






Gth A 








/ 
















Gcyl 













Time 

[04] 




► 

Time 
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[SI 5] 
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1 0] 



108 




Gcylhat 



1 1] 



Gth 
Gey 
Gair Pb 



Gair Pb 




Time 



Time 
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[HI 2] 



S-+1 




1 3] 



Gcyl 



a 0 



TH 



Gcyl_hat=Gcyl 
Gcylcmd 




TH cmd 



TH 



Time 
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1 4] 




TH cmd 



Gcyl hat 



1001 



1004 



«jE 



Tout 
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1 5] 



( ■» ) 



I 



S10 



z 



Pb(k)= {Pb_buftk)+ Pb_butfk-1)+. - . +Pb(k-5)}/6 



S20 




Gth(k)={Gth_buf(k)+ Gth_buf(k-1)+. . . + GthJ>uflk-5)}/6 



Z 

Gcyl_hat(D;HS^ 



S40 



S60 

L 

i:fc - 7'i'^'lCj:^)Gcyl_hat(7)^:ai 



S50 



S70 



TH_cmd(k)=AP(k) 



( «T ) 
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^>ffi^fI(Gair_Pb) X t- y -ft , v 'J > ^A^SO^^JE^^ «fc 

K^s L < & * «fc d KMfc* i m^xmfe'* ? * - 9 £ 7Z#> ZXr-yy't 

^ - * ZmtX v 'J > nSA^»(Gcyl)<7)ftmi^fi (Gcyl_hat) £^46£Xt- 
1217 
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[000005326] 
'^J^ 1 9 9 0 * 9 * 6B 

gas] 



